6-Acetyl-7,7-dimethyl-5,6,7,8-tetrahydropterin is an activator of nitric oxide synthases.
6-Acetyl-7,7-dimethyl-7,8-dihydropterin 3 has been shown to be able to substitute for the natural cofactor of nitric oxide synthases, tetrahydrobiopterin 1, in cells and tissues that contain active nitric oxide synthases (NOSs). In both macrophages, which produce iNOS, and endothelial cells, which produce eNOS, in which tetrahydrobiopterin biosynthesis has been blocked by inhibition of GTP cyclohydrolase 1, dihydropterin 3 restored production of nitric oxide by these cells. In tissues, 3 caused relaxation in preconstricted rat aortic rings, again in which tetrahydrobiopterin biosynthesis had been inhibited, an effect that was blocked by the NOS inhibitor, L-NAME. However, dihydropterin 3 was not itself an active cofactor in purified NOS (nNOS) preparations free of tetrahydrobiopterin suggesting that intracellular reduction to 6-acetyl-7,7-dimethyl-5,6,7,8-tetrahydropterin 4 is required for activity. Compound 4 was prepared by reduction of the corresponding 7,8-dihydropterin with sodium cyanoborohydride and has been shown to be a competent cofactor for nitric oxide production by nNOS. Together, the results show that the 7,7-dimethyl-7,8-dihydropterin is a novel structural framework for effective tetrahydrobiopterin analogues.